Abstract C28H54CI2C112N4O28S2, triclinic, PI (no. 2), a = 8.6496(6) A, b = 9.6240(7) A, c = 13.7224(9) A, a = 100.865(5)°, β = 100.956(5)°, γ = 93.997(6)°, V = 1094.8 Ä 3 , Ζ = 1, Rgf(F) = 0.058, wRntfF 2 ) = 0.175, T= 293 Κ.
Discussion
The crystal structure of the title compound consists of three fundamental units: metal complex cations, CIO4 anions and lattice water. In the complex, the hydrogen atom from phenol hydroxyl moved on to the nitrogen in the morpholine. Therefore, the phenol hydroxyl unit converts to the anion part with a single negative charge and the nitrogen combining a hydrogen atom converts to an ammonio unit with a single positive charge. The protonation of oxygen or nitrogen by lattice water or ethanolamine did not take place. In the dinuclear complex cation, Cu is coordinated by three oxygen atoms and a nitrogen atom, among which two oxygen atoms (04, 05) and one nitrogen (Nl) come from Schiff base ligand, one oxygen atom (07) is from the coordinated water. The bond lengths Cul-04, Cul-Nl, Cul-07 and Cul-05 are 1.878(3) A, 1.933(4) A, 1.980(3) A and 2.007(3) A, respectively. In the CIO4" anion, the refined distances Cll-O8, Cll-OlO, Cll-09 and Cll-Oil are 1.309(8) A, 1.319(9) A, 1.386(7) A and 1.428(10) A, respectively. There are weak and strong hydrogen bonds in the complex. The intramolecular hydrogen bonds include C5-H5-03 and C10-H10A-04. The intermolecular hydrogen bonds include C10-H10B-02 and N2-H2C-01. Oxygen 05 links the ligand and the lattice water 013 via C13-H13B-05 and 05-H5C-013 bonds. Except coordinated by Cul, the coordinated 07 water forms strong hydrogen bonds via 07-H7B-06 and 07-H7C-016 (016 from hydrate water), which is indicated by the hydrogen bond lengths of 2.03 A and 1.86 A, respectively. The C5-H5-08 bond length of 2.59 A shows that there is weak hydrogen bond between anion and ligand. 
